Effect of energy restriction on riboflavin retention in normal and deficient tissues of the rat.
We investigated the effects of energy restriction on tissue riboflavin depletion and subsequent repletion of deficient tissues. Groups of male Sprague Dawley rats with average body weights between 268 and 275g were placed on energy-restricted diets consisting of 8g (31kcal or 130kJ) per day of a basal diet adequate in all other nutrients and either 12mg of riboflavin/kg or no added riboflavin. The ad libitum controls received additional energy as a mixture of sucrose, starch, and corn oil (10:3:1 by wt). No significant difference in the degree of riboflavin deficiency was detected between energy-restricted and ad libitum-fed rats as assessed by riboflavin concentrations in the liver and gastrocnemius and soleus muscles and by the erythrocyte glutathione reductase activity coefficient (EGRAC). Additional energy-restricted riboflavin-deficient rats were subsequently repleted by feeding either the supplemented basal diet with no additional energy or with ad libitum energy. Repletion of liver riboflavin concentration and reduction of the EGRAC values to control levels occurred regardless of energy intake. Muscle riboflavin concentrations were normal in the ad libitum-fed group but decreased in the energy-restricted rats despite 4 weeks of supplementation. The latter group had muscle riboflavin levels similar to those in the rats fed the riboflavin-deficient diet for 8 weeks. The results suggest that energy restriction impairs flavo-protein synthesis in muscle but not in the liver.